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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by connputer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention applies to manufacture of a flat-panel display, concerning the manufacture 

method of a field emission type cathode array, and is suitable. 

[0002] 

[Description of the Prior Art] As the manufacture method of a flat-panel display using the field emission type 
cathode array by the microchip of the size of micron order, the thing as shown in drawing 2 A - drawing 2 E is 
known. 

[0003] This Si02 as shown in drawing 2 A, after forming the diacid-ized silicon (Si02) film 102 by for example, the 
oxidizing [ thermally ] method, CVD, or the sputtering method on the conductive silicon (Si) substrate 101 first 
according to this manufacture method The metal membrane 103 for gate electrode formation of a molybdenum 
(Mo) film, a niobium (Nb) film, etc. is formed by for example, the sputtering method or the electron-beam- 
evaporation method on a film 102. Then, the resist pattern 104 of the configuration corresponding to the gate 
electrode which should be formed on this metal membrane 103 is formed with lithography. 

[0004] Next, by **********ing a metal membrane 103 by the wet etching method or the dry etching method by 
using this resist pattern 104 as a mask, as shown in drawing 2 B, the gate electrode 105 is formed. Then, it is 
Si02, using the resist pattern 104 and the gate electrode 105 as a mask. A film 102 is **********ed by the wet 
etching method or the dry etching method, and cavity 102a is formed. 

[0005] Next, after removing the resist pattern 104, as shown in drawing 2 C. the stratum disjunctum 106 which 
consists of aluminum (aluminum) and nickel (nickel) is formed on the gate electrode 105 by performing slanting 
vacuum evaporationo by the electron-beam-evaporation method from the direction which carried out the 
predetermined angle inclination to the substrate front face. Then, the vacuum evaporationo of the Mo is carried 
out from a perpendicular direction by the electron-beam-evaporation method as a material for cathode formation 
to a substrate front face. Of this, the cathode (emitter) 107 which consists of a microchip is formed on the Si 
substrate 101 inside cavity 102a. A sign 108 shows the metal rhembrane by which vacuum evaporationo was 
carried out on stratum disjunctum 106. 

[0006] Next, stratum disjunctum 106 is removed by the lift-off method with the metal membrane 108 formed on it, 
and it considers as the state which shows in drawing 2 D. Then, it closes, making the thing in which the 
fluorescent substance 110 was formed on the glass plate 109 used as a scope counter with the Si substrate 101 
in which the above-mentioned cathode array was formed as this fluorescent substance 1 10 came inside, and 
maintaining the space between them at a vacuum, as shown in drawing 2 E. Thus, the target flat-panel display is 
completed. At the time of operation of this flat-panel display, about [ -50V ] negative voltage is impressed to 
each cathode 107. 
[0007] 

[Problem(s) to be Solved by the Invention] In the manufacture method of the above-mentioned conventional flat- 
panel display, it is very difficult to arrange all the radius of curvatures at the nose of cam of the cathode [ a large 
number (for example, tens of thousands of pieces) ] 107 simultaneously formed of a vacuum deposition, and is 
hard to avoid that slight dispersion arises in the radius of curvature at the nose of cam of these cathodes 107. 
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[0008] On the other hand, as shown in drawing 3 , generally there is fixed correlation between the radius of 
curvature at the nose of cam of a cathode, and the permission applied voltage to this cathode. It sets to drawing 
3 and is Vmin. It is the minimum voltage (absolute value) on which current radiation can be made to perform, and 
is Vmax. It is the maximum voltage (absolute value) on which current radiation can be made to perform, without 
producing electric discharge. The voltage on which current radiation can be made to perform becomes large as 
the radius of curvature at the nose of cam of a cathode becomes large so that drawing 3 may show. For this 
reason, when only one cathode with the radius of curvature at a nose of cam smaller than other things existed, 
for example in the inside of tens of thousands of cathodes and negative voltage is gradually impressed to these 
cathodes, current radiation begins only from a cathode with the radius of curvature at this nose of cam smaller 
than other things. And when current radiation begins from other cathodes, permission applied voltage is exceeded, 
it discharges, a nose of cam becomes round, and the cathode has the problem that current radiation will stop. 
[0009] Although the method of preparing resistance between each cathode and a power supply, and making it the 
radiation beyond fixed current not occur is also proposed in order to solve such a problem, this method is seen in 
manufacture process and has the problem of being very difficult. 

[0010] Therefore, the purpose of this invention is to offer the manufacture method of the field emission type 
cathode array which can moreover arrange easily the radius of curvature at the nose of cam of all the cathodes 
that constitute a cathode array in a high precision. 
[0011] 

[Means for Solving the Problem] In the manufacture method of a field emission type cathode array that the 
cathode (4) of plurality [ invention / this / top / substrate (1) / conductive ] was formed in order to attain the 
above-mentioned purpose After forming two or more cathodes (4), positive voltage is impressed to two or more 
cathodes (4). It is made to make this voltage increase from the voltage in which electric-field evaporation does 
not occur among two or more cathodes (4) from the nose of cam of what has the smallest radius of curvature at 
a nose of cam gradually at least to the voltage which electric-field evaporation starts among two or more 
cathodes (4) from the nose of cam of what has the largest radius of curvature at a nose of cam. 
[0012] 

[Function] If predetermined voltage is impressed to these cathodes when the radius of curvature at the nose of 
cam of two or more cathodes which constitute a cathode array has not gathered according to the manufacture 
method of the field emission type cathode array this invention constituted as mentioned above, electric-field 
evaporation will take place from the nose of cam of a cathode with the smallest radius of curvature at a nose of 
cam first. That is, the atom of the front face at the nose of cam of this cathode is removed as ion. By this 
electric-field evaporation, the radius of curvature at the nose of cam of this cathode becomes large gradually. 
And if the radius of curvature at the nose of cam of this cathode is in agreement with the radius of curvature of a 
cathode with the radius of curvature at a nose of cam small next, electric-field evaporation will begin to occur 
from these cathodes. 

[0013] Thus, electric-field evaporation occurs one by one from a cathode with the small radius of curvature at a 
nose of cam, and the radius of curvature at the nose of cam of all the cathodes that constitute a cathode array 
becomes the same after fixed time progress. Moreover by this, the radius of curvature at the nose of cam of all 
the cathodes that constitute a cathode array can be easily arranged in a high precision. And equalization of the 
current radiation from each cathode can be attained. 
[0014] 

[Example] Hereafter, it explains, referring to a drawing about one example of this invention. Drawing 1 A - drawing 
1 C is the cross section showing the manufacture method of the flat-panel display by one example of this 
invention. 

[0015] Si02 which has cavity 2a on the conductive Si substrate 1 in this example like the manufacture method of 
the conventional flat-panel display shown in drawing 2 A - drawing 2 E as shown in drawing 1 A The cathode 4 
which consists of an insulator layer 2 like a film, the gate electrode 3, and a microchip is formed. 
[0016] Among the cathodes 4 of a large number formed by doing in this way now, among drawing 2 A, the radius 
of curvature at the nose of cam of the cathode of others [ radius of curvature / of the nose of cam of a central 
cathode ] is 200A, and it considers as what has the radius of curvature at a nose of cam smaller than the cathode 
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of others / cathode / central ] by 1 80A. 

[0017] The voltage V polar [ opposite to the voltage (negative voltage) impressed to a cathode 4 at the time of 
operation of a flat-panel display ], i.e., positive, is impressed, and this voltage V is made to increase to the 
conductive Si substrate 1 first connected with all the cathodes 4 electrically gradually in this example from OV to 
the voltage according to the radius of curvature at the nose of cam of a central cathode, 500V [ for example, ]. In 
addition, the voltage impression means for impressing this voltage V is suitably built in a flat-panel display. 
[0018] If the positive voltage V is gradually impressed to a cathode array as mentioned above, electric-field 
evaporation begins to occur preferentially among drawing 2 A from the nose of cam of the cathode of the center 
where the radius of curvature at a nose of cam is smaller than other things, and the radius of curvature at the 
nose of cam becomes large gradually with this electric-field evaporation. And as shown in drawing 2 B, the radius 
of curvature at the nose of cam of the cathode of this center becomes the same as that of the radius of 
curvature at the nose of cam of other cathodes. That is, the radius of curvature at the nose of cam of all the 
cathodes 4 is equal to 200A. Then, if voltage V is made to increase to 600V, electric-field evaporation will begin 
to occur [ come ] from all the cathodes 4. Then, impression of voltage V is stopped at this time. 
[0019] Then, it closes, making the thing in which the fluorescent substance 6 was formed on the glass plate 5 
used as a scope counter with the Si substrate 1 in which the above-mentioned cathode array was formed as this 
fluorescent substance 6 came inside, and maintaining the space between them at a vacuum, as shown in drawing 
2 C. The target flat-panel display is completed by this. 

[0020] In addition, although the above is the case where only what [ one ] has the small radius of curvature at a 
nose of cam exists in the inside of many cathodes 4, when [ all ] the radius of curvature at the nose of cam of 
the cathode which constitutes a cathode array has not gathered, it is possible to apply the same technique. When 
voltage V is impressed to the cathode array like **** also in this case, electric-field evaporation will begin to 
occur one by one from a cathode with the small radius of curvature at a nose of cam, and, finally the radius of 
curvature at the nose of cam of all cathodes will gather. 

[0021] As mentioned above, since it is made to make electric-field evaporation start from the cathode 4 with the 
small radius of curvature at a nose of cam preferentially by impressing the positive voltage V to a cathode array 
according to this example, moreover, the radius of curvature at the nose of cam of all the cathodes 4 that 
constitute a cathode array can be easily arranged in a high precision. By this, the heterogeneity of the brightness 
of a flat-panel display can be abolished and a quality flat-panel display can be realized. 

[0022] Furthermore, since the positive voltage V is impressed to each cathode 4 and it is made to make electric- 
field evaporation cause, the pollutant adhering to the front face of this cathode 4 is removable. This can be made 
to perform good current radiation from a cathode 4. 

[0023] As mentioned above, although one example of this invention was explained, this invention is not limited to 
an above-mentioned example, and various kinds of deformation based on the technical thought of this invention is 
possible for it. 

[0024] For example, it does not pass over each numeric value stated in the above-mentioned example for a mere 
example, and these numeric values cannot be overemphasized by that it can change if needed. Moreover, the 
cathode array of the flat-panel display by the above-mentioned example can also be formed by different method 
from what was stated in the above-mentioned example. Furthermore, a cathode array may be the thing of 
different structure from an above-mentioned example. 

[0025] moreover, an insulating-substrate top like [ although the Si substrate 1 is used as a substrate of a flat- 
panel display in the above-mentioned example ] a glass substrate or a ceramic substrate possible [ using various 
kinds of conductive substrates other than Si substrate 1 ] — a conductor like a metal membrane — it is also 
possible to use the whole surface or the thing formed alternatively for a film 
[0026] 

[Effect of the Invention] As explained above, according to this invention, positive voltage is impressed to two or 
more cathodes. This voltage from the voltage in which electric-field evaporation does not occur among two or 
more cathodes from the nose of cam of what has the smallest radius of curvature at a nose of cam Since it is 
made to make it increase gradually to the voltage which electric-field evaporation starts among two or more 
cathodes at least from the nose of cam of what has the largest radius of curvature at a nose of cam, moreover. 
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the radius of curvature at the nose of cam of all the cathodes that constitute a cathode array can be easily 
arranged in a high precision. And when manufacturing a flat-panel display, for example, equalization of the 
brightness of a display can be attained. 



[Translation done.] 
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Abstract 



PURPOSE:To realize a high-density mounting operation by a method wherein a 
semiconductor chip Is sealed In a sealing resin for a semiconductor chip module 
and a bonding part is exposed to an outer face of the sealing resin so as to be 
continued to the semiconductor chip. 

CONSTITUTION:A semiconductor chip 10 is die-bonded onto a metal base 12; the 
semiconductor chip 1 0 and the metal base 12 are wirebonded by an ordinary wire 
bonding method. Then, one side, on which the semiconductor chip 10 has been 
bonded, of the metal base 12 Is resln-seaied including the semiconductor chip 10, 
bonding wires 20 and the lil<e; after that, the metal base 12 Is etched. Thereby, in a 
state that a resist pattern 24 has been removed, a metal part 12a bonded to the 
rear surface of the semiconductor chip 10 and terminal parts 12b continued to 
individual bonding parts 18 are exposed at an outer face of a sealing resin 22. 
Thereby, a highrdenslty mounting operation can be realized. 
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